R e-expansion pulmonary edema is a rare complication of pleural drainage for pneumothorax or pleural effusion. Adegboye et al (1) reported an incidence rate of 0.8%. Theoretically, increased vascular permeability, diminished surfactant production and structural damage are believed to cause re-expansion pulmonary edema; however, none of these factors have been proven (2) (3) (4) . We present a case of massive re-expansion pulmonary edema after insertion of a thoracic drainage tube for pneumothorax.
Case PReseNTaTION
A 61-year-old man was referred to the Kobe City Medical Center General Hospital (Kobe, Japan) for a right pneumothorax; otherwise, he had never seen a doctor. Due to a mild clinical symptom, which was dry cough lasting for a few days, the duration of his right pneumothorax was unknown. Until he quit one year previously, he had a 30 pack-year history of smoking. Physical examination revealed absent breath sounds over the right hemithorax. A chest x-ray revealed a completely collapsed right lung (Figure 1 ). Even with a totally collapsed right lung, he only complained about moderate dry cough, without dyspnea. A 20 Fr chest drainage tube was inserted through the fourth intercostal space at the anterior axillary line, which was put on wall suction of −15 cmH 2 O. The right lung was confirmed to be well re-expanded radiologically; however, the patient started to produce serous yellowish sputum, followed by gradually worsening dyspnea. Approximately 3 h after tube insertion, adequate blood oxygen levels could not be maintained in the patient. Therefore, respiratory support was switched from noninvasive positive pressure ventilation to mechanical ventilation under tracheal intubation. A chest x-ray showed diffuse, dense opacification on the right pulmonary field, consistent with severe pulmonary edema ( Figure 2) . Importantly, the amount of sputum suctioned from the tracheal tube was considerable ( Figure 3 A case of a 61-year-old man who developed ipsilateral re-expansion pulmonary edema after pleural drainage for a right pneumothorax is described. The patient's chest x-ray revealed a totally collapsed right lung. After insertion of a chest drainage tube, he began to produce a moderate amount of serous, yellowish sputum. Despite continuous positive airway pressure support, his dyspnea gradually worsened and his oxygenation could not be maintained; therefore, to improve his hypoxemic state, intubation was necessary. His chest x-ray following chest tube insertion showed ipsilateral diffuse infiltrates. These radiographic and physical findings were consistent with re-expansion pulmonary edema. The present case was complicated by extreme hypotension and tachycardia due to massive fluid loss. His condition gradually improved with invasive mechanical ventilation. Re-expansion pulmonary edema is an uncommon complication of pleural drainage for pneumothorax, and therapy is supportive. In the present case, the exceptional severity of the pulmonary edema, as well as its general concept, is reviewed in accordance with other relevant literature. 60 mmHg, signalling circulatory collapse. At this point, 5 h after the tube placement, blood albumin levels decreased to 0.022 g/L. In addition to maintenance crystalloid fluid infusion at 250 mL/h, colloid boluses (1500 mL of 5% albumin solution) were administered to maintain the circulation. The patient showed gradual improvement with a vigorous three-day treatment of positive pressure ventilation (peak positive end-expiratory pressure of 20 mmHg). Oxygen administration was ceased one day after extubation. The thoracostomy tube was removed without complication and the patient was discharged 14 days after admission. The chest x-ray revealed clearing of the pulmonary edema on the day of hospital discharge ( Figure 4) .
DIsCUssION
Re-expansion pulmonary edema, which was first reported by Carlson et al (5) in 1958, is an uncommon complication of tube thoracostomy for pneumothorax and, once it occurs, may lead to severe hypoxemia, with mortality as high as 20% (5-7). Furthermore, the majority of fatal cases are associated with bilateral pulmonary edema.
Re-expansion pulmonary edema develops almost immediately after resolution of a pneumothorax and is usually ipsilateral (2) . The risk of re-expansion pulmonary edema is believed to be highest after rapid re-expansion of a lung that has been collapsed for more than three days (6, 8) . Other risk factors including young age, a large pneumothorax and the method of re-expansion, may help predict which patients encounter this complication (2). In their series, Matsuura et al (8) reported a Exceptionally severe re-expansion pulmonary edema statistically significant increased incidence of re-expansion pulmonary edema in patients 20 to 39 years of age. According to a report by Murphy and Tomlanovich (9) , slow resolution of a collapsed lung by low negative pressure suction could be beneficial; however, this was not addressed scientifically.
A definitive mechanism has yet to be elucidated; however, increased vascular permeability, which is caused by hypoxic injury to the capillary and alveolar membrane, diminished surfactant production and structural damage, is believed to be causative (2) (3) (4) .
After chest tube insertion in the present case, the tube was put to water seal and, a few minutes later, was connected to negative pressure suction of 15 cmH 2 O. In retrospect, this may not have been necessary because keeping the chest tube on water seal was likely enough for the collapsed lung to be re-expanded.
Symptoms include mild to severe respiratory distress that typically begins within 5 h after lung re-expansion, with the presence of rales in the affected lung field and frothy sputum production (2, 10) . Supportive therapy is the rule, with some patients requiring noninvasive positive airway pressure or intubation, followed by vasopressor support and vigorous fluid resuscitation (2, 11, 12) . In cases of unilateral re-expansion pulmonary edema, changing the patient's position to the lateral decubitus position with the affected side up is also effective due to the reduction of intrapulmonary shunting (2,13).
CONClUsION
Re-expansion pulmonary edema is a rare complication of tube thoracostomy for pneumothorax. According to reports, high-risk patients are younger and with a total or severe lung collapse of longer duration. Although no evidence to support a preferred preventive method for this complication is available, the collapsed lung should be re-expanded as slowly as possible, for example, by connecting the chest tube to water seal. Once this occurs, treatment is mostly supportive, regardless of severity.
